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Abstract of JP2001 1 57973 

PROBLEM TO BE SOLVED: To compensate or 
recover attitude stability lost for emotion 
expressing actions using the body or hands. 
SOLUTION: A total body motion pattern to realize 
stable walk is obtained by introducing a lower 



back motion pattern based on a desired foot part 
motion pattern, a ZMP orbit, a body trunk motion 
pattern, and an arm motion pattern. A walking 
mode of a leg is determined to make stable walk 
in any action condition of a robot including 
standing straight without loving, or walking. When 
action of the body or hands using the upper part 
of its body is applied when it is standing straight 
without moving, the walking mode of the legs is 
determined to make stable walk in accordance 
with the walking mode of the upper part of the 
body. 




Data supplied from the esp@cenet database - Worldwide 



BEST AVAILABLE COPY 

http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2001 157973&F=8 02/25/2005 



w)n*mm up) (12) & 4# !ft & $1 (a) ai>ww*«iH» 

#182001-157973 
(P2001-157973A) 
(43)&HB ¥JS13*P6)!12B (2001.6. 12) 



(51)Inta' 

B 2 5 J 5/00 

A6 3H 11/00 

B 2 5 J 13/00 



F I 

B 2 5 J 5/00 

A6 3H 11/00 

B 2 6 J 13/00 



F 2C150 
Z 3F0 59 
Z 



**»3ft »*JH©»18 OL <£17H) 



(21)ttiH»# 


ftB2000-206531(P2000-206531) 


(71)lflBA 


000002185 










(22)ttiRB 


¥«12¥7J? 7 8(2000.7.7) 




JtDSOSflJIIKitfi/ll 6 TI 7«354 






(7DWBA 


599133381 


(31)«i«fci=®## 


ftWRl -266134 




UlP t- 


(32)«5fcB 


¥«U¥9 J! 200 (1999.9.20) 




*SC*B»T&**JF 5 - 14-38 


(33)«&|g£9a 


B* (JP) 


(72)»W# 










itoM$a;iiEWii6Ta7«35^ yn 














(74)f$SA 


100101801 








#9± Oiffl (*2«) 











(54) [38wo*#] n#y b<D»mmmnxxmmmi& 

(57) 

[SUM #i§ 0 ^345 0 & *±*Wr±*3i8ni*811l 




!(2) 001-1 57973 ( P 2 0 0 1 - 1 5ffl!8 



l&Mmrtf-ylz&J^xm&WW-yim 
Hits ZbizX*) m&fr&StWi* z t 

[mm2 ] &Kc< t tTtttfWMBfc Bar*** 

n. Z M PtfgSfitBKA*. i 5 (ETttfc i s M#M 

(a) g$3il*lW£fS£ti>£^£SEI»K 

k . ( b ) «ne#S ( a ) fcj: 9fM3*ifc£iKIII£ 
S^V^TZMP«liit^iS^ti»^Si: . ( c ) |i«e#S 

(b) fciOi^SftfcZMPJiT^-^yha^O^ 
omm<r>Mi$#>Z*®b. (d) IMRIttaflK: 

I 3 ] iJ«fir < k tTK k tt#«k f8rci*j£$ 
ft. ZMP*<l«G[StcA4J:atTKtJ:l»IHl5t^» 

31!). JJM. RSOjMMUra* fcRJ&fi^R 

t , ( b ) finals < a > i= j: 9R&3*ifcjMGUtt: 
afr*vczMPfar*R*i-**Rfc, (c> itnen^ 
■y hvim&tTfrzm^x . Mie#s ( b ) izx ois 

£ $ tltz Z M P iT*-* y Y 0 £ 3 SUKOifi 
ffim?£#tf>S^8k . ( D ) lifiBatf -y hOSS®*? IV 

tm^x. friers (b> (cj:ORjM*ifcZMP±T 
t. (E)«rfe#s(c)a^S(D)^ : g.jfiia«io 
k, ( f) frte^s <c) (d ) 

g^fcolfgffllJLt-e&fttf. IftJgZMPiCfctti. 
^fiffitf/Wt-^ > h Sr^jELT . KflE^S ( C ) 

»a»*3S*H-*#Rk, *JMW*£fc 

[§**JB4 ] f^fi^T/Wifirifintf-y McWt* 

1 1 * #a k -r * m*JS 3 diason * « y h nmum 

SIS. 



#att&is*ii3t:ia«^o^7 ho&TtifliSK. 
<hjw£#*>s#r <c )«. u& 

a»KJ:oT4tl.iftSZMP±^-^yhk, WM 

(vmmftWHz*^ x&t hWfez m p±<o*-* y 

h k^fr-^ilsSSr&K i k oTKOTBKOifiiEUB 
it«-!mSi:tl»ifi*«3tiB«<0D^.yh 

iwt^7 ] mi<vft&^T)\sim^xm&m<rtt 
®M*-m>h*n. (c) i^ia<oia»sr^»3»<oM» 

fcaSSU-Cfttt-f *> £ k *«afc-*-*fll*JJl3fc:Ktt 

im&s\ minim®*Tt\'&m^xm&jgm<?tt 
mi**>h*& (o fisiiiuk ±k 
ai6fci-oT4i:i)ift5tzMP±^->>hfc7-'j 
xieassias-jiiffl-rskkt^. ®&<owwi*im>iz 

sa5* ;s Fiii*niiji<07- 

1-&Cli:fc«J:oTKa5iIi!Kr)3fi(R»Sr*y)i.. ^k«r^ 

8tfr«.i«*«3fcie«<on^.y h<o#^jw$ia. 

®it:±.*Mb. &%<bi>mWtim>*Z>tz#><?> 

mu<n^*fotKT*%bfrh%z>&mvx>v h<7> 
ti#>e>mmmsx'i>^x „ ±^<t)*sciei:t, 

[ft^iai 0 ] 4-£< k t,TKki*»a5kKaiTHI)«$ 
tl., TKC«tS«l5^»Srff3^'fr«0o^>yh<0#ff 

±mm^->^zm^xmmn^-yim 

[ff^Sl 1 ] ^-=5r< k tTtek*»3kK«T-fllJS$ 
ti, ZMP #B«ttE (c Al» «k -J tTKt i «M«Mb 

9 a mux-, h<r>mmwmxh^x. 

Tb. ( b ) fflE^T "XT' ( a )fc J: 0iS^$^fiSi5 
a»fc3I^^T Z M P DiiSSri&Sg-f S *-f -y T k . 
( c ) frlEXT-yr ( b ) CJ: Oift^§n^ZMP±T' 

k, ( d ) )SSI5ai!)<!0))|{cS^V>T|ga5jI»«-|lfft«» 
*r-yTk. ^fittSCkSr^Stk-fSD^-yh^ 

[|9*JS1 2] iWr< ktTttkfWMBkRiWMIS 
n. ZMP#IgfflStA«.J:3CTKK:«kS«l^e!ffi) 

(A) s^$*Lfefi^^nKt*fcft<oj&ajiB. m 



!(3) 001-1 57973 < P 2 0 0 1 - 1.5»!8 



7-t, (B)nne^r-yr (a) c«fc oasssfifcfcs 

»fc*5HT Z M PKliSSrift^f -y^k . 

•y7(B) K.fcOtSJgSitfcZMPiT^-^Vr-tfft 
DS?IIS»l!Wjfi^**^*>*T7 7*k. (D)ff 
Ed#» Kfiex-r-yT ( B ) 

izt*) ffcjgs fut z m p±X'=e-j( > b 9£ o KS? 

SI)?)jfi<SUi?£:fctf> SXf 7 7*):. ( E ) ffJIE^r -y 7* 
(C) mxryT (D) <0#m#cOi£A%r5£<0§*& 
&Ktfl»iI»*>J*k* 77*k .(F) 
H3ISXr 7* ( C ) RVXt "/7* ( D ) cO&jfi&WWH 
*W€««FS«eU:rJMUf, Rj£ZMP±fci«t4# 

( C ) fcfSSA-*- 6 *t -y T k . ( G ) Rg?aH6c7)Wt 
BiiiEK^TVUifrfeoTK-y M::|R|-$-|>BW**T/K X 

ztztrnk-fhrnxmi 2 weh*>o;k? bomm 
mm. 

(C) fri£^«^T^Srffl^T)SS5JII!)Ojfitt«l?Sr 
*rt^Ar«y7- (C) (cU^rjRftfcififlMirCJi^ttR 

^^->-OBt^igIE£«o*-f -y7\ 
^frft&k-fSlfcRJS 1 2 (cEtt^ojK-y KWWtW 

&mt*#>hXTvT (c ) ti. jessis, 

it immizx t4fftjgzMP±<*>*-* y h 

k, lSIO*TOl*ia»tJ:^-C^tl»ift}£ZMP±c7) 
ifi<WBS-^I.XT-yr (C ) tt % ^^RliScSr^&fS: 

[is*fli 7] *B>>#»*x/i<*fflvvciMGMiitf> 

jfi<HJJ¥?:#tf>l>*T-y7- (C) ti, J£gBaSL 

K7- •jxttftMHtaflH-* k k iHva*¥iif 
rti«nc7-«jxaagBasrjifflL-c. anMcnBrtM 

jg^7-'Jx^ft$:S:{iitT, £ f>fca»7-'jxfft&g 
£k**«i:-f*lll*Jll 2WE»*>osK.y r-O^ffi&J 



m&mmmtKT*Mbfrt>%&mfSLv#v b 

[0001] 

[0002] 5gfcpL<(i. *&mt. 28.rn.mnz 

«c*9. WJc. bhfcifiv>g«aflWM«*««7J* 
[0003] 

®cD®mzmKmtoZft 7 WMg&OZ t Sr r ntf-y 
hj kV^•5. O^-y h^giSJi, *571§<?)"R0B0 
TA(«a«llgD"ft:A*"f*i:»i3*iTV^. fc*<BI^ 
iJV^TO#.y h*«iratL*W>fc*5ttl 9 6 0^ft5R*>^ 

h^rkO*^ffln^>y h (industrial robot) X'h-> 
[0004] Wa&X'ii. b hW^k*«02£ttA*fi : 

!K«y bizm-?m%s?i%tf'imi. mm^cnmwh^ 
tixwxx^i. 

[0005] Wm®v# y bit. m±-t&X.ft£Xt: 

&ffiUzBmx'\t%< . %mmb ixoT&mo*. 
iz£&mm>tzm-tm9tfrt>x?-bUzb^?m 

[0006] mm. ^¥3-184 7 8 2^18^ 

mmzmmzixhwmwki l z^xffi*Lx\^. 

[0007] tH. ^¥5-30 557 9#&#fc 

m&®v*vb<nwmwmw,z^xWfiLx 

V^S. Ri&«(C|^jl»fTM«RK»i. ZMP (ZeroM 
omentPoint) ?t£*>%mT*hk ^WMMzXh^:- 

* y btf*vb%imm±.<7>&* gmtcHR$«« <t 
ommi^x-hh. at, P«»R»ett^ai» 



!<4) 001-1 57973 (P200 1-1 5ffi!8 



i. 

[00 08] L*»l/fir**fc, WiX&mvXv V<D9l&B 
*£. tfcfcfc. 2J£*fT*f»Tlfcl:» IBtt^HS, 
mt TtotflZtitzMmtoT 2 fit J; seft^Mtfcff 3 

[0 009] ttK, fchO-Xa-X^IWPfcXSjLV 
it ""AISESj «DO;K y r- (humanoid robot) fcDfcJS. A 

[ooio] ws^iftn* -y Mi, iB*Rat?>££sft 
[ooii] n*0>smBtnnu*v Mi. mm%m ■ 

*-«MWXtffC»4. £tf>«on;K-yMi. S3PI± 
0#5£?>fflJ£g L < liatESrHS-r 6 i b *<i£H- • 

k« fflji^c^ilt«WRH»* 1 ^sv^i:$a^.Isa5■^Jgas^i: 

£«>i AftfcMIR LXJi£B&-f 6 t vv, ^Stt±^ffiS 
jWHteil*. £4>te£, 2J&Wfklltt£fc, n*y r- 

[00 12] £h£ttU ®M<r>*>9-T4>*>Y 
IWOWilHttoaKvMi, 8fE8£ftfr**fcV^4 
iSSJSfcv^iOi, 4«*^>i<0tWtLfctt«tl» 

ti. t hWi if ^ttWSUliij^^x 5 jl V- 
Mi, i3fc rAiagn#-yr-j fc nfcMsfflfc L 



[0013] srst. uttizwrftmvXyht^ 

@«ntf -y hfctig£8»££3rfl>Rffi, ftBBfl* 
jfimT'lifc^. 

[0014] mzmnZ i fc, A«i»HORH5-r^r 

m>xwmx-b&. wittewi. lmSfkmizntx 
1 1>* i o^r?**x-:?£i2gi-s^a<*> 

^X^t*iftW-0«^*^t,^I«6^Lv^ ttz. @* 
[0015] fcLtfcStftfttf , AISlo*7 Mi. $4 
A«£i0t>«i2>*H=^^a*S 

[ 0 0 1 6 ] 2£Hi*ff5T«T pP^SJO^./ 
Mi, *«^r^fffi)^ (Wlx.TOSo#i^»S!|«jWSS 

.-K-y M0«-&. b h^;^t'^»ttiftiltfcttSgM 
[00 17] 

imwm&Ljiobtzim) bzbx\ thm 

[00 18] B«4vf5(C*3V^T, m^ZmWis T 

miJEmzmtt&mt&-rb?io*oizmt>tix 

[ 0 0 1 9 ] ft*, AUffio^ y httJV^TJi^^** 
*ftf)*¥«9li£*lttvi. Lfc*«oT, #S9^# 



!(5) 001-157973 (P200 1-15R18 



[0 020] 2£#fftcJ:&P:^S!)£ff?:Mr<0a 
ZtlL>ft&<?>8%<r)&<\^ ZMP (Zero Moment Poin 

t) , -TKch-hmrtl t$<7)m.Jjlzii&±-*yh 

t%h fm±.?>&$: s mmz-%. $ ■£ * * a izm 

!&Mz®Wt&1iXX-f>&. 
[00 21] Mitt. #^5-3 0 5 579^3!^ 

[0 0 2 2] ^¥5-30 55 81^$8(Cia 

») ra. x<±. «e, wmtzMP*ga*3HH# 

1 0 0 2 3 ] ifc. - 3 0 5 5 8 3^48Bfc 

9-> •T-ftm.K ZMPSrB&ftSC-ScS-eS 

^jfflL^tHG£8sx/eo*.y r-^mtf Hirft-f •?> 

k * tttt* Jti LR**R*>* >Ii:T-g^$r@«T'^ l> . 

[0 0 24] ^¥5-30 5 5 85^?8^ 
li. P^ifto^<yho««H4a2rZMPBSaSt £ k 

mzRww«w&w>uXv hit. zmp B&imtmm 

**fcU31ttr£WW-4*\ X(i. ZMPBStiffij**? 

[00 2 5] #H¥5-30 5 586-t&$8£ 
{±. Pi^n#vh««*»f»*ZMPBlMaa[(cJ: 

RfcER*>IW»lllostf »m, ZMP iffifig 2 h 0 

i4. *ixtfmz%2>£oizmm®?hz\bT£%.& 

[ 0 0 2 6 ] Ritf . r 2&iMToiKy 

*j (i»STm2)!s) xsraamsg • ttefflg ( a) 



(BSW6 1 *2 J! ) . 2&tf r±^a»tJ; 0 381*-* 
yh 2£#ffotf-yhOBIf&j (3&6El*n«g 

ftmotfv hyy^A, 1 9 92*5^2 13. 2 
2 B ) ^rfc'tcti. 4«Sr< k fc .fctttdBTOC* Z±.tmfS 

zmth k k tie, ±*tii^$^spa5tc«aoRiiis 
an^>y hiza^x. ±.ft<?>&®t:im<r>£mzm^ 

X&£t& (tthhmjfflttlzi; ±# 
<W£%X'ttd) t^ojatm^ztix^z. 
[0027] ?%b*>. l.tilzmftzfflfiliMtX. ± 

o \><r>X'\itc\\ ±iew«t«{4. 2fi#tx^lWi!)n 
#-y ttftfctf^ttfc^frttRtfHRi: 
±3MTc7)#& dSHW&i&S ) 

tz. ±iBO#&ffifci£«£ftfcP5^i&ntf>yM4, ^ 
•ftit#jg 0 0 =3rk'±^±*<0SiffiaStt^ 

[0028] . ±» LJt J: 3 ^r^6<JiSlH?rffl 

<?> «1 1 t^J> •!) o 

[0029] *^OS^rl) BWJ4. WxJft h**fr 

[0030] *wmm:h am±. 2m.±miz£ 
hwmmfti k k i>izmu<r>±.i,z\iwm«?fm. n 

[003 1] *^^S^rl»BWJ4. tb^jfiv^a^ 

[0032] *#W>3Mr6 BW(4. 2fitt4*ff{Cj: 
5P^aSrff5 k k t>t»gSO±{c(4IB#:^Iiat, R 
^k'<7)V^t9>l»±##^fiS#lT=S:l.o^-y btcfc^ 

X- m , )^^m r )^t'±^M^.m<7)mmmm>tz 

■f&Zblzbl. 

[0033] i$m<rmtch ami. ±#*0>&&mg 



:(6) 001-157973 ( P 2 0 0 1 - 1 5$!8 



*j bit. MWftLza^X rmm&M*XWiS&ti i 

hh) . 
[00 34] 

bbTmkm&tmx-m&LZti. Tmz 

mmw->. ±fflm>*?-y£m^x®®& 

z t zftmtth o#-y b<r>mmmmx 
^mmumx-hi. 

i o o 3 5 ] tit. *%pn<?>m2<7)mmte. &t< 1 1 
Tmbm^trnx-m^ti. zMP*»BS{4st=A 

mmw^sxit^mimmx'S) -> x , ( a > 
fc , ( b ) iKfie#ax^T 7/ ( a ) fcj: oifts^n 

fcJ£»llftt»^V^TZMP«ai*IWe-t**BKJlX 
f^n, ( c ) Uf«BmX.tJ:XT-yr ( b ) fc«k >9tft 

£ $ ft* z m p ir*-* >- b 9 ? Kg&»i&^fs? 

•2 wt £ IQrf & ^SXli* r -y7"t „ *JM 

mmWiX-hh. 

1 0 0 3 6 ] #?&BJcoSiS3<9{B!liHli. ^fr< 1 1 
6 J: d fcTttt J: *HW*«*fH *M 7*>nalfy>» 

mmwkmxitmmmmx^x . < a > 

k. '(B)«E*RXIi^yr (A) (cj:i5»*S*i 
fcM«MC^V>T ZM P«t**W&f **RXIi* 
r-yTk, (C) Menrf<.y htfaMMref/Wfcfflv* 
T. ltK8XI«f^(B) fciORjgSftfcZM 
P±T'*-* > h#l^3 WKMfcflifiW****)* 
#8X«*t »/ T i: . ( D ) IflEo -y b OffiflK r/W 
fcfflvvc, mtt®XUXT'y7 ( B) fc<t DlS^Sft 

z m Pix'*-* >\-ifi® ] o£o m^mwrnxm* 

WUiXr v7b. ( E ) fUSWUiXx -v 
7* ( C ) . Rlf. #8XtiX-r-/T ( D ) *)#ifi<K»¥tf> 

Xi±ZTv7b . ( F ) ffie^aXti^T 77 ( c ) . 

mxitXTv? ( d ) <r>$rfflm<rm4m%.<n 
¥&mi:j±x'htiii, is^zmp ^zanmmm^r 

ivffyt-* v b frig! IT , ( C ) tcWSAt 

i*®mxT v7b. ( g ) iHHaDttofft^^v^-c 



ffiT**>£. 

[0037] *Wft<r>&3<r)®mt.zmuXv b<rmr 

ti, ffilitf, |irieo--K-yhtcRI1-SPII#: ; eT^. Xli, 
^«^&t^/XJi : F»^^*^jaiH : E:7 f ;WT«kv>. £tf> 

#>m%&*±mzmm& zb#x-th. 
[ o o 3 8 ] ifc. nmtzmoXv b 

<Dmmmmsx\i^m\wmu , $ ( c ■ ) 

zmix^xi>xw 

[0 03 9] *»Wtf)«3«)MBfc:«6o#<yh 
f77 (C) £g&51». fmSM. ±Kai6t«to 

mmzj: o t «.ift^z m p±<o^-^< >Ht 

HmsHiM < Z b izi ->X®&M®<V&®MZ##>& i 

[0040] ibSV^i, irffi^«® : &T/l'£ffllvCR 
asai6c03fi<KjgS:*«>l>^gXliXr-yr (C) tt. B» 

Tt>J:v\ 

[0 04 1 3 &£Ui, friB^^ffi^Er^iSrfflV^TR 

a5jii!)<oa<w»i&^s#-sxt±^T-yr (o js 
am mm. ±.m®tz£^x±ti&fezwip 

(=jt7- U x»»g|gSr3Sffl-rs £ k t J: -> TffiaJili!) 
[00423 *^. *^<7)SI4 WfiJii(i, ±<*Oft^ 

gbfrbtchWimvx-v b<otzit>(opmmmmxit 
wmimmx-b^x . ±.*#co&mzitiix. 
fix-% 1 1 o %T*%<D&®ztitfe-ri z b *&mt t 
zax-yb (D&mm&wxii&'miwmx'b s . 

[0043] 

imi *m£mn#yb<vmmvmss.vm 
mwmizxtuf. Rsmmmiz. mmmum 
mmizm^x^^mm:wumi:%m-h 
zbttxth. mm®*?±MM®btt. m<)*?zm 
O'Srt'OD^-y b<7)±^m^tzmsm-r^hh± 



4) 



'(7) 001-157973 ( P 2 0 0 1 - 1 5S8I8 



[0044] otf -y hanffftTsm^s* 
mts: zm* %w>mmx'h *>x t> , tmrnx- 

$&£otzTm<7)$®&Vi%.t&Zbti i X'$&. mz. 

*o*SW>fcftfc:jlc*rfifc^5 y^Srffl ^ «k o 4 > T& 

[0045] *W»0S fc«W)B W, ttflWWjflUi, 

*Kr8Wlfc: J: -5 T HB 6 Tft * 3 . 
[0046] 

[JBB«IBt<0»«i] JUT. Bffi**HL4* t &*»J! 

[ 0 0 4 7 ] a 1 fttfB 2 lcli*«BBcoHStic«S Hi 
A01n,f7 h 1 0 0 *mtRlSWfP>% * f> »S L 

#», h i o ommmm&m&*m£mz7jki 

[0 04 8] H3t^ttJ:-5t. AHd*7M 0 0 

u. 2*^i»a5tsia5i^^tf±Kfc, 9tttt£*a& 
[ o o 4 9 ] ngp i *^aw6«w»»i, mw®s3-«i 

2b. ttJWSt -7^113 1, tlWBa-/H»4J:V^3 

[ 0 0 5 0 ] #U*aSfi. JfflWBtf -yf-«li8 1 . M 
BBBu-;HI9fc. ±ffi3-lfcl 0 fc. HTOt-y^tt 

lit, I5M3-W1 2fc. ^aHWt-yf-ttl 3fc. 
^HWS5o-,Htt 1 4 . ^g? 1 5 bTm&Ztl& . # 
«l 511. JHBfctt. «R*tf)8£*tr£IRI® • £S* 
JKti!iif*T'*£. fflU ^SPl 5<OiWUa*-y r- 1 0 

ZMlAi 7 S ****** k -f* . 
[0051] ttttSli. *M*e>y-HH5k, 
o-*i6k'. tt#3-!j|!|7fcV^ 3 

[0052] Ttt**j^*#«<oi«Hi. hr . 

153-ttl 6fc. ISWfiBt y 1 7 1 . BSRI8ffo-/P 
Ml 82:, BUW&e-yf-Wl 9t, J£mfl8«5t-y^W2 
0 fc , fimMKio-;H42 1 1 . £S?2 2 
S. *B)»ffl»+?Ji. KMfiPtTy^Wtl 7fcISWS5o- 
/HUl 1 8<0££H. #HS£W::fi&l> d# y M 0 0 OAS 

• %8m<r)8M&*A,mm&x't>&tf. *$mm£ 

[0053] ti±&W&ttM . 4£Btt0l£ftS AI3IS 
o# y M0 0£tti:U:Ji. £tr"C3 + 7x2 + 3 + 



6X2 = 3 2£i££:frr!>.rfcK&6. fit. xy? 
-r * >- MWOAISBIn* y MOO «fU 
3 2 @*JSCR|£$ftSiRT1i:5rV>. tftft • gSfKb^J 
lfcfefrTOMH**(CJ6tT. s 

asti^t «. z t tfx-t h z t urn o t X- 1) 4v \ 

[ 0 0 5 4 ] ±atfc.t d&A^Sntf-y M 0 0*<# 

o#g4«ti, mmzi*T?i-i-x-?zm^x2m2 
tih. tm±x'#tt%®t>*-mixth(o&f&m#. 
hzb, 2&mib^o*%%mm.mzitiL 

Xgtfflim'tfoZbKb'wmmfre*. 7?fiX-? 

ZTmmx'&r>+r-x%m3k* v -/ nttx*- 
^^.x-^s-jssfrscitfcu^. 4*i. c^«coac 

HtaRS^nTV^S^liT 1 1-33386 #BJBB*fc 

[ 0 0 5 5 ] H4 C(4. AHiD*7 h 1 0 0<0»y 

AHSo^-y h 1 0 014, t h<ODK£S£Lfc£ltfl! 
JLX.yb3 0, 4 0. 50R/L, 6 0R/Lk.#«i 

0®W3--'v Y8 0bXmtfLZtlh (fit. R&tfLO 

«) . 

[0056] ASSo^-y h 1 0 0^*<Oi6f^{i. SJtW 

i^-y k 8 o \zi. ~>xwtmwmztih . *i«x- , y 

h80J4. CPU (Central Processing Unit) ^>=E 

ili>±^Jffllg58 1 k. HfflUHBS^Otf-y h 1 0 0c0«-«t 

(v^-«it)EJjRL*v>) 4ift*X^fJBiaill»8 2 

[0057] *%PJtemtt?>±X\ Z<0»\W3--v h 
8 0^RWilW4WcRjeS*i. s SrV\ l24T'{itt#&J- 

- y h 4 o iztsmtix aatL=. -^3 oizm 

®LXi>£t<\ S>l)^i±. o^»y M 0 05M:lW»x- 
•yb80^EffilL-C. P^-yM 0 O^kWWtS^L 

[00 58] H3K*Lfcn#-y M 00rt^#RISSa 

~ttcfr%. Wtx=.f r-3 0t:(i. mrassa 
-W2. mRUfl5tr-y^**3. mR|fi5o-;l,m4^«-<?$r 

^-IBir^^aX-^Aa. BBWfa-/H*T?f'AX- 

[ 0 0 5 9 3 ilfc. h4 OWi. *»t7 

^-M5. flt»o-;Klli6, *»3-«!i7<7)#^2r^i-r 

f a X-^A 6> i*#3-$jiT^^aX-^A 7 7!?<ffiii$ 
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tlX^l. 

[0060]**:, BBSxx -y h 5 0 R/Ui. _t*x 
-••/h51R/Lt. WBg©i->y r-5 2R/Lfc. 15 
)8iiJL--yh5 3R/L{C«I^-fb?^5* J , JPWWK?* 

W8» wsw5o-/n*9, ±W3-«u o, mm^y 

Hkll. WTOn-;HS 1 2 . ^IfflMft -y f-fft 1 

?A 9 , ±JR3-*7?f\3.X-*A 10 , Mwsse-y^- 
fSr^^-aX-^A,,, MraSBo-yMflT^f-jLX-* 

a 12> ^mwtst-xf-ittr^^jLX-^A.a. #mratSi 

o-;HftT^f-jLX-^A 14 *M§nT^I.. 
[006 1] *fc. PSLxx-y h6 0R/L(i. 
xx y h-6 lR/Lt. ®JLX.y r-62R/Lfc, Kg? 

x^-y h63 R/uzmMtzti&w. flsrassa-wi 

6. RWW£.y*«l 7. &WMSO-/WI1 8. ffHtt 

f-y^-tti 9. &mm^-y^-m2o. jtaswa-^ 

«2 1 SISMS53-«lT^^iX-^A 

ttT?f-iX-^A 18 , ^Mt5 1 >y f-WT 

A„. £tMfi5t-yf-|llir^^iX-^A 20 , 8MMIS 

[00 62] #raS5^fflV\f>ni.T^f- J .x-^A 2 . 

i. 

[0063] Sl^x- -y h 3 0 , tmU?-- »/ h-4 0. 

j&asjL- -y h 5 o . s-spsbx^ -y b 6 o zt'co&mmz- 

T?^ax-^igK)$ij»ffl^iiJ$(Jfflia5 3 
5. 4 5, 5 5, 6 5jWE«3*ITV>*. S^K, #H 

S56 0R, Ln&mmLtzi^fritfMi-tmMm 

U±>?9 1 &tf 9 2 ££*-*-£ 1 1 1 tt#85xx 
•y r- 4 Ortfctt. WM= ^9 3 £§£fll 

I/O**. 

[0 0 64] ±#lffllgff8 0te, #-fey-9"9 l-9 3^fiB 
flfci6SL/CMM»P»3 5. 4 5, 55, 6 5fcWLT 
iffiE^ftiJ^^^fvv AHffln*? h i o OcojJBL # 

ti. x-f • 37yHfCfot. £83111. ZMP 
(Zero Moment Point) ttttSI!), IMS®. M 

->fc«fl!*iB*t43vyH*«a»ttP«3 5. 4 5, 
55, 6 5CIBS-*-*. OM>J*U^SB 3 5 , 

4 5-T-Ji, mwmifrticr&mi-TyvtMSii 

"O #7?faI-?A !p Aa-tOfLTHBIWWl^ 

S-JiJ^-tS. ,r,ZT*S-5 rzMPj fcti, ^fr+^ifcK 
0. *fc, rzMPSijgj fcfct IMilfn^vM 00 



[0065] swotto. wm(cuH3 

frdidfefcoTV**. SH<0A®SD,-K y M 0 0 

[0066] a 5 tea. ^omcff&^Tim^tw 

^ar,tc*A$ixS . AfSffintf y M 0 0 m.B&-o 
[006 7] B5fc*JWC. 0-XYZ«ma&tJ6*fJ8 

o- -x' v z- mwmiaxv Moouiidi 

* $>flfc*j£fc*'**;e.*Ta 0 . mi li i SB^®jS 

wwiz&^xmzwmzm&njiwnmim^ ^<m. 

WK? h Mir' h (r' hl , r' hy , r' hI ) tL. 
ttz. ZMP«0fil^hWr' Itp t-tS. 
[ 0 0 6 8 ] 0 5 fcaSi^W«W)MtjflQfittt^/WC*J 

gtt-^ V h Mi t -y ^-Wia^O -/PtttCW LTTO* L 

[0069] ze>£ o ^^Kj^uStor/Wi, HWaOT 
<?)3i!S#JIt X *) ZZk tfX'Z i . 
[007 0] ( 1 ) o^-y M 0 0^«J<O«ft^^^ 

XaT;UA^-CJ>^T4>, m«<7)«BiJtfi!o^gift±Bg 

(3) 4MH«i«fc:. «'C«Sr^«>, ^Ofi^Ht «* 

(4) &{J£ mi $:. ^fiSriSr+^fcL. -^^S 

( 5 ) SH(cillSWffi<Oj)&*^^i3^*«cR±2rjl 
[007 1 ] ZH&trMt. mh\i. *7U-J> 

■tTJMDBmx'vx-v h£$mtt:i><7)Xhz>. *m 
mmx-ii. m 5 tax t j: a znzn&zu*: 
7m. mm. m. m±w. mf. m& 

1 0 0 7 2 ] &fc\ a 5 fcst-^jrjfttr^BHniHB 

•y h 1 0 0 tfc{tS)S^^S?-r^i5*>D-;P. t-y 

f-s 3-m<D®mmm-tz>i><7)X'bi (iiswi, # 

[0073] JXV^-C. *HJfeWc«&A^o^-y h 1 
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[ 0 0 7 4 ) ntf y Mi, Sift. ■MWfcttfcTO** 

fciSfcfcoTHft. ^J&tWw&Sotf-yhlOOtf) 

zmp*3l (^ssj 

h. ZZTWoZMP (Zero Moment Point) ®j&b 
14, $ffn,f7M:fc^t, £J£ (^L<J4MSS) £*> 

[0075] xmmmnj; ? izfr&w6 e*«s-^o2 

J^ffSotf-yh <H3£#i^fc) <0^. 
2 2 R/Lomm.k JSS^TfiSat/iSI^ C«k -> TPS 

^rZMPc&tfcft^ h/V 

C 0 0 7 8 ] 2fc . ntf.y h 1 0 OOMSfigStf-Jt 
( r' hI +r, I =const) X\ fiO. «MMIjjS»H?D'C» 

[0079] Mjas^iati. o^-y h i o oamx^M 
* •s»D,-K-y b i o ovmmt. mm. &&*®tif<o±. 

ctjv^iwRSii.. £g? ( J9a*wfcttje*> am. 
is, m®vmm>ji5Z%t\ #ssoig» • u^^nf^t 

1 ) . JOAttHfcli, *?MMm&*f->. K^T 

^t»j&t*. m<nm>izmLx\i. z'm 



[0076] 06KU, ^MMCMDfvhlOO 

#«Sr7O-f-v-h<0^T*U'CV\|.. fit, 
T'li . 0 5 t^-T J: a • ftTi^ttSBMl* r/U 
Ml>TD#n h 1 0 0c9#TOftS*H&#£lEi*tl> 

fflv^ikfcf*. fflU ^-yi^i ( 

[0077] 
[»1] 



6. 

[0081] Kfc, «B*TWHMQfift*^tffl 
WC. *LTJJJSMWcJ:9«*t*R« 
ZMP±T<Ot yfHtt, n-zMttifcO^S-t-^b 
<M X . M y ) *JWl-r4 (^T77S 12). 

[ o o 8 2 ] acwc, tm-ittm-K&swzriv* 

SIS^Z M P±TO*-.X >- h fcaiW* Ut y 
TS 1 3) . 

[0083]&vvt\ WMZMPl.tzmiZ-tyh 
izmi-h^^^?:. uX-ybkti>lzWKMmtim 
mo'-X'Y'Z'±T3iai-rS (XT77-S14) . ± 
OJWWWctt. Ji», *LX±MM&}lzi*)mi 

-rz*-*yh <m x . M y ) zmmkcomt lxz 

ffltC, «WWjft&* a PjUtol=IW6fl! (r hl . r hy ) Sr 
**n£8tf)Jlfc iXtEmzikfr. TjUZ7jk?£o%& 
je ^T^ZMP^S^ ( 1 ) tUffl-t*. 
[00843 
[»2] 



4 mfcH^ + fq, + g x j- m h8z fcix - J= -M y (t) 
- mhHfey + ?qy + g y )+ m^^y - )= -M x (t) 



[008 5] fIL. JaT^JSi-ritOkt*. 



[0086] 



(i) 
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ik + rqz = const (mmiZWL-&) 

[00 87] jfcwc, ±I£<7>ZMP3H5S ( 1 ) Sr»V^ 
X. RSM^fflrttWteJtfcBt* Ur-yTS 15). 

m ma) tm^xzupuux ( 1 ) i»<ztv. 

**n£»fc LT^K$^*¥*&*fti£ ( r h , . r hy ) <T> 
m.MZXtbhZtffX'ZZ (Xf-y7*S16) . 

yvftimx'h x*) ftftwwiz m ptf&mGLWiz 
ASi o %m* s mttQM.?*>&. zmp sees 
a. mn. ^mttzmizm^tn, 
i o o 8 8 ] sraj $it*ifi<GUj?±TW#>i&sg 

-^fSi&S-lgjESrfr? (XT77S17) . Z<?> 

[0 089] fckYT, ±^J:dtL-Cf#^^^#a 
»A^-y^ftALT, ■MteT* (?•**>*>> PHtt* 

rrtf/H tCi3(tl>iS$ZMP±<?5^-^yh (eM 

x . eM,i *»aj"f* (^f7rsi8) . imm* 

[00 90] «tttr/W:*J»tSt-^>'h (eM,, 
eM, ) tl, K»3B»(0«4-t6*-^>M»T* 
I. KXfvrSl 9Ttt. .IcT^E-^yMe 
M x , eM y ) j^NK^-Wcfcttaifitt*-*^ 
Of*gffl (eM, . eM,) *»WSfrfcfl3e*6 . I* 

TSfcikta»r4«)T <^f77S20) . *jaa 

[0091Jflfcfr. M* j e7 f >l'fc*lft* J E-.X>h (e 
M„ . eM, ) jbM^T^tcfctts^-^yh^flp^ 
KeM x , eM, ) J*LLT*ofc*£fcH:. ««*t 
MCfcttl.*-*^ (eM,, eM, ) £E<-vC3!t<R 
tT;HCfc{tl>IRtt%4^-^yh (M x , M, ) 
jELT (^f"/7S2 1 ) . BtfZMP;&gato>*Hi* 

fro. -?-lt, »s*e*»fciDHtrs*T. ±au: 

[0092] »t*fc. H6 fcj^«H¥H(c Jfitf, 

£ssiK>fliic. mmift±fflw<?>®MG&"i^x 

^MO 0O±^£^fcg«tf^&;b*>±¥# 



ffswD^-y moo m3i$m<vzb ) «■ 

[0093] Lfctf-aT, *SOt«tff * 2 J|«4#fr 
Moo* «y h 1 0 OfcJrfUf, ft£TOm*1til$fri$ 

[ o o 9 4 ] Wc. m&&m£.±tet%i>-h±Mbi* 
ftfcfflv vfc** 0 • #« 0 a* >y M 0 0 fcW 

& i o % ( •t%h*>±.#<?>&mzft o T »<y vx 
*mo£o%)TJ&cr)$<®$:®fei-&ZbtfX'Z&. t 

[0095] it:. H7t«. ^IlifcPOfcffiSotfyh 

[00963 st&m^mii. n*-y h 1 0 0O*fi^# 
ISO • 0 ^ t'<^)i&f^Sr Ib^"^" I) etco^—f ■ a "? >- F 

•ri,D*:-y h i oocommi. mm. mummer* \- 
mtrnzm^tzsm*) #a?0s 2£tc«t4»a^fi : 

2^ffB*tfcifSJiKt«s»5rffli,V > :#« , 9 # 
[0097] a-rir- nvy Htt. ±*JffllgP8 1 

mmfrW&ztiizupiKm. mmm, mm 

i ) . x'ommza. frsMmsw-y. x^x- 
zMPfui. mm$}^?->. *LX±MMM^?- 
>£®%-t&. ttz. im<?>8mmix\t. run 
*>*R}£U x'WY'nmfaiz^xiijuat-? 
h. 

1 0 0 9 8 3 iJctC, «$ #¥#£*J&fi<R*T>l' ( tt 

T±JgSi){c J: 984** l££Z MPJiT'^e-y^lili, 
a-^fUl^^O^t-^yh ( M, , M,) Sr»ai-ri» 
(X-f-y7*S32) . 

[00993 <X^X\ mWMftm® (r\ t , 
r' hy ) ^7-Uxfi8agBB"f5 (Xr.y7-S33) . 
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IZblZ**). ttnMj£#*flim#(cX&Jft£Tflt 
%-fiZbtfX'%b. -t%h*>. £a*£CiiKffatt 
**mmrtM*blX*i.lZb1fi?*h. tK. F 
FT (£37- 11x338) £&m&ZttK'ZZ,<7) 

x\ itn.mz*mzft±zMh z t & . 

[0 1 OOlfcWC. m^ZMPlX'^-yi-^ D- 

-'JX«»g|S-f£ UT-/7S34) . 
[0 10 1] &V^T\ ffiS*¥ffirt»ljS<?)7-DxffiS 

••/7S3 5) , w&mxmmumt s (a? ^rs 
36) . zzT%*>t>tiZT&imtt. sjaufpoitsarK 

(r hl . r by )TfcO, .kOftftWfcliZMPtfa&ffi 

■fcAiid^RiMtTiWiaarc**. zMPggta 

[0 1 023 JlfflSffi^fiftWiTti^ ftRJ6Lfe*» 

->^IS£S1g]E^d (Xf77S37) . 

[0103] fcvvc. ±»<0J: 3 fcLT*fc*ifc£*i 
S)A^-y$rftALT, ««f*T/P (-$-**>*>* I*. 
^L<ii^t^<co«^i*^^Sn^.y h l 0 O^ffl 
arartTVU) tfc{tl)ift«ZMP±c7)^-^yb (eM 
x . eM y ) (Xf7rS38) . ?MHK 

TVUTJiJJBO [»3 ] #j££-f Si 1 Sriiuigfc 

[0 1 04 3 a^rOWCfcttS^-^yh (eM,, 
eM y ) {i, ^»*>»M-**-.j<yhIS3&"C& 

«<XT-y7'S3 9Tfci, dOt-*^ (e 
M x , eM y ) tf&UfrMZi5V&*:-*yh<7)ft% 
KeM,, eM y ) ft8«e 

m h±$tmm^f->*'&hztwx'%K 

ZbZW&i-lcoX' (XT77S4 0) . 

[0 1 053 flWu K^tr^fcttS^-^Oh ( e 
M x . eM, ) tfmmTMzm&*-X>h<D¥t® 
£ UM X . eM y ) J2LhT»->fc«*(CJi. ffitS&tr 
;WC*tt**-^>h (eM,, eM y ) £fflwc#« 
ffi^TVWcfcWSBBB&Sit-^yb (M x . M y ) £ 
flgjELT (Af77S4 1 ) , Stf7-yx»3&ii§aL 

y<nmm>%^ t mm o x im *■ 
[0 1 063 a«#TWiar , H7i3s*«v*MK:j: 



«fe-f. y-vx.mmmzm^&ztx'. ®mm* 
mmte&>ibfm£, fft (&i$7-yxsaa) * 

[01073 mm^ummt #« o****) 

2£#ffSntf-y Kl 0 0 (03 *%m>Z b ) com 
£\ #Ji*2 2R/LOlMi^»*3T»*>*§W 

(Ma) . 

[0 1 083 Lfci«-)T. *XII01(cflt* 2 

soutf-y b i o oteijur , Ei^i&B^^SHHTB* 

«k o lzT%L<7)#%&mfet h z b #T'# h . t S&W-t h 
zbWX'tXo. 

[01093*^ Bi^F»BW:±*«r*>^±Kfc# 

.it -«r*>^ n-so^ 
m v%b'±¥M±.m<r>mimwi))ftnfMz$:hixtz£ 

[01103 ja±. mfecomi&mzmiLKtf 

t>. *%,mz^xmMLXZt:. LfrLtctfh. 

wmwz&ML%^®mx'mmwmmmm<?>®iE*? 

Km&L®& Z b it 3WX-bi> . 
[01113 *BJ«l«*r{i. o^ y hnfoftV-v r«b 
5t, «^u-;Ha6t, «^3-«i7tv^3ai« 
in# v boBWo»»(5 hI . <9 hy , <9 hl )fcLTft 
o^**. K«OfflW4ABffiniK-y MOO t^H^b 

[0 1 1 2 ] WJoSi'Ji. Or? li> f D^-/ 

mmizbtfx'$&. 

[oii33 %?i<z. m^b^ommx-^mi^ 
LxztxDX'b*) , m&mzm&ti&^zx'it*^. 

[01143 ##<7)^i6, AISJSn.-Kv h^lRHS^r^ 
«)«S-a9H@»LTfc<. WffiHc«r«frCJi. mm 

5*»6±K3. Mm 6. «rN4. #mrat57st/#a5 

8*»^**IW»-* r ±&3?j 17fcDfJc. 4fc, JSWS5 
5*»^«t»RISIS10i;t'OSgH«: 9fc^ 
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ty<7>mmmti. tit. mwi i&t>mm 

1 0*-Ctf>«H$ rgSj l 8bWX. mm I 0 

RMM1 1 i")TO*li»l 2. &BSI514. T 
8SS1 3. &1TKIS51 6frb%lWH 
r TKS5j 1 9fc*fc. HRtUi. ttS*09851 0 J: 0± 

[0 115] it:. 01 0Wi< AKSn^-y bc7)fl!jc7) 
&as^&»;£ov>Tli0S:#{&$*i*:^. 

ft¥f*if, «!W<OAnB[o#*H>>»*. ±*<0» 
**«L«rVVl§£a**>*. 09&tf01 OTJflV* 

[0 1 16] 

[01173**:. *WWc iittf. fllxJf t b^-t/W 
5. 

[0118]**:. *WBtJ:*ilJf. 2JM4tWrfcJ: 

*^ovvbi9>*±4*wiiisnr**«i*ff-ii« 

[01193**. ifttf. t hCJfiV^SflMr 

[0 1 20 3 2*. *JHHCJtittf, 2£E£#fi : t;:J: 

wx*h. witzitmiwmw&vpmimmtm 
•tizbttxth. 

[0121] *?mizm 2m±P , am.coa^v b 
lis fts^£$«ii^->", zMPfiit, mmw-< 



[0122] frJW«6fflOBWfll***»o2J£*fai 

mmmmzxtm. ±*#<r>&mz&tx. 

[HI 3 *»»?«dtt=«S*l*A«an*v MOO 
[02 3 *»**^te*S*i4A]MotfW MOO 

[03 3 *jOt«K:«*AIWBo#-y h 1 0 OtfAfiTT 
S gAHtt«miKtK« Uc0T'*> 6 . 
[04 3 44IIMfcft*AHBn4<7 h 1 0 0<?>®Ws 

^AWt*wwwc* uiarc** . 

[05 3 *HSI0!fc:fl8S#^fjsrJffli«tW<o*:*{;»A$ 
AIMJo^y b 1 0 O<9*»fio#=F*0>jHtj|* 

[06 3 *mmtz*h/jmaiKv b l 0 OtcfcJtl) 
[07 3 WmmtHklaXv h 1 0 0fcfcWC£j£# 

[08 3 0 5 fc^ LfcltWjfttf'^WWBia^fefcH 

[09 3 Aiasn^>y hognKfAMtiKni^ 

L*:0T'ft&. 

[010 3 AfSISD^-y KorafflStr/WSJSS-«5!CWC 
S*Lfc0T*£. 

2-lttWf3-« 

7-*»3-». 8-lBWK»^«' 
9-lRIKo-;Htt, 10-JJ63-W 
1 l-WWUtv-HI. 12-Hrtt3-« 
l 3-#«MISt-y^tt. l 4-#«!M!in-;Htt 

1 7-KBM5t>/-H*. 1 

1 9-M8W5tvf«. 2 

2 l-fi«HWn-;m. 2 2-JIS 

3 0-HafJ.-yh, 4 0-##SSi->y h 
5 0-)R|»a-7h. 5 l-JJfcx--y h 

5 2-WU8l5a-.yh, 5 

6 h, 61 -AJl«a-7 h 
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6 2-B^S5a- yN, 6 3-m&3.--vh 
8O-0J»JL-.y>, 81-±flJW» 

8 2-®vm® 



9i, 9 2-mmim-t>? 

1 0 h 



[HI] 



[122] 



[05] 






1MB) 




[08] [09] 
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[03] 
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[06] 



811 



Ca»D 



3ttn>»(r- ta )(Dfef 



812 -\ 



©»U^or^*W6ZMP±a)*-/>K(Mx. My)©*!* 
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